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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce fluctuation in the 
characteristics of a piezoelectric element and to enhance the 
withstanding voltage and the reliability by forming a piezoelectric 
layer made of a perovskite oxide with excellent crystalline 
performance and (001) plane crystal orientation. 
SOLUTION: A adhesion layer 12 is provided on a substrate 11, a 
first electrode layer 14 made of a noble metal containing titanium or 
titanium oxide is provided on the adhesion layer 1 2, and an 
orientation control layer 15 preferentially oriented with the (100) 
plane or the (001) plane is provided on the first electrode layer 14. 
The vicinity of the surface of the orientation control layer 1 5 at the 
side of the first electrode layer 14 is structured such that the 
region of the (100) plane or (001) plane orientation exists on the 
titanium or the titanium oxide located at the layer 1 5 side surface of 
the first electrode layer 14 and the area of the region at a cross 
section perpendicular to a layer thickness direction becomes 
greater toward the opposite side from the first electrode layer 1 4. A 
piezoelectric layer 16 preferentially oriented with the (001) plane is 
provided onto the orientation control layer 1 5. 
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fta-fy^^x^ b^y KdS#feJxS. 
[0 0 4 9] fSMj_0^(i, @»h t£[§/E£tf 

i cornel t m^mmm t f£mttm km 2 commm t & 
£ fc ioco^ifjm^<h, mmmmu&mfrjj&KD 

[0 0 5 0] IT, _hiE»10>«ffiJiti:, ^^VXfi 

fl x ^g^^XfilE^^CO (10 0) ffiXtt (0 0 JO 
1) ffifCtfJfelfljfijL^n^^^^ HM tfeot 

oib^^Wa^Mb^*^M^c^lt^LT0^x.3 O^e 

fBJGEftfttite, Sffi#S^X«jE*fi*(0 (0 0 1) ffi 

BBl«J»J»JHc:*5ttS^*< H^l ©t«i«^$ffiiS 

(10 0) ffiXfct (0 0 1) ®ffitfjtf>««to s « 40 

S) o 

[0051] z<Dmmz£K>, &2<nmMm<omm*wm 



3481235§ 
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9t mum m*^i<»mwbmm<om&<n&mm 

"Meters r£* s T-#5o £fc, 

£>*lS 0 

[0 0 5 2] nsftigi i (omwxte. m#mi o<omm 
[oo53] ti^jgi 2(ommxn, m^mi oxm 

[0 0 5 4] fi3ttiSj_3 (O^gWCfi, f>#3gl 0 — 12 
^£Hfc?-? V'XteSKfc^* x^$W*3& s 0 3 0 

[oo55] is^jgi 4<Di§^m m^m 10-13 

[0 0 5 6] IftjRigl Ij^Jgl 0-14 

it/I, n ySfiS: k "T 5 ffimttS^^ P)45toit 

[0 0 5 7] f»*Jlj_6_O^0jT*fi, If^^Il 0-15 
^V^TtV^l 060^P^{^^^^^T, S« k % 1 COmSS «t 

(omic^ mmfokmi<Dmmmk<Dmmv£$:mtbz>mm 

[0 0 5 8] gf^igi 7<n&miL S«±*-, f^yx 

^ v^^-w-f s s^m^^ tbttzmi <r>mxm & 
xs<y?mz£<oBi&^-z>x.mks ±&mi<nnmm± 
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[0059] -t it, ±ga§atRiftij»« 



20 



^±mmmmm*Bf&irz>j:nte, ±mmi<vmm 

«t o , f£ISfa$]#PII £ (ioo) ffixii (ooi) ffitc 
Ki, Jif5iar^0Jffl!g(cJ:^, l£JEE®j£Ji£ (ooi) 

[0060] -<d%w^£K) , m#*&i<D§£wkmm<o 

-So 

[006 i ] fi^Ji i 8 ogwtt, Siottffijg^iaiRi 

$«J®iJi £ EE® #Ji t§2 com^H <h JKfcflMi £ ft 

vkltiZ'tt&Xolzffif&Ztiti'C ls?i?^y b^y KoS 
[0 0 6 2] LT, rco^^r-ti, S«_hlc:. ^> 

2 0 ^/^Ttfe g ^Q^gJ3^!l^*MS^ 



fijSSS-tfS;! tlc£ 9, ReEfiftJfflUi*: (10 0) ® 

XI* (ooi) ©icffiftiafr £-^5xaT-&9 , -biEJE 

m#Jf £: (00 1) ffi^flESfcKfaSiSrSXg^fcSfcfl) 

[00 6 3] ^(cj: 9, »#JS8 0>*iE£l^«<a 



[006 4] If #311 9 0)3891 "CMU ^ 1 <E>®SJli:IE 

fifMSPS jsmflcg km 2 (Dmmm k tm^mm $ tix 

£ Piffle 3 J: ifcttrtSttfc'f h — .y K^o 

mmtffe&ttMik'rzo 

[0 0 6 5] ^IT, fEX^&M!&-fZ>fciib<ni£t!^m 

* >x \-xmt^- ^m-t 5 n&mfr htez>mi<on 

ft 6 iaft ftj^ii & ^ y ? m x v mfc-f z> x 
mt, ±uwzfa»mm±iz* §tm#&%kx&jEjj&jik<D 

ia^Mt6n^, ±m!£mitm 2 <nnmm 

&Mf&-tZ>T.mk, ±IEJE^l^Stgtc, JE^S^r^ric-r 

±gaiarpiw»»n, 

mM^^LT0^ii3 0_^Aj^Tjggrgfe 

(10 0) ffiXtt (0 0 1) ®(C®5fciafa£-£3X*lT- 
30 ta^ (0 0 1) ©{c^IE^J X 

[0066] ^^r<^r\ m&m]i<D&wkmm<o{$m 

[0 0 6 7] »3ft3g2 0<Pl6Wn, KH^W 

i (ommm k m^mmm k f±m&m km 2 ommm k ^ 
micmmztixto*)^ m&MW)i$±.\^&rtz>m2<Dmm 

^>ft< kh iKomwimmk, m%Mmn<nm&Jjfa<?> 
&j&&tkm-rz>iztt><o'Pte< k h io<oWittinmkics< 

[0 0 6 8] %z LT, m^±iC *7-9>Xt*8tik7*^ 

x vm&'T burnt. ±Mm 1 <Dmmm±i^ tt&m 

mm&x'<iy*fctz£?)mf3L-t-zxmt. ±mm^\mm 
50 {tmt)*btez>i±m>ftm$:*s<y?mz£ ^Mt^xa 
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- LT ±KH^a5Rt5S»as«r^-r 
5ISt*4^ -hKgjajWgytil, ^/u=i=.»a<p^ 
tl^ o ^ -b 2 o ^e/u%^T-cfe 9 ^^ofeco^wa^fe 

^ftg&»ric t tfct& LTQ 3 0 ^Aj^TMgLgfe 

(ioo) ffixtt (ooi) ®i;i@5fcfEfa£-£5xm-c* 

*>0, ±EIE«fWl£Ji2!*-*-3Xgfi, ±tEIfif«l»J»B 
(ciO, Kffi«frJi*- (001) ®lc:ffi5fcfaft£-tfSX 

[0 0 6 9] »5frJgl Qg>5gffl£l^*£ 

&X%Z> a 

[Q 0 7 0] if^jg 2 i passu re % s?** h^ta 

;t, ±Ett»Wft#a«c:J; >^v?^ y h — y K#E 

[oo7i] -(omwicj: v) s w^&mRumfK&tm 
&xBi&ft&»mm&mg,\z&t>tiz> 0 

[0 0 7 2] 

muz, *&w<DnmMmtz&z&mm*&7i<i,. mm 

v (s i) ^x/^^ftssfi-efco, u 

(Cfi, J?^ 755 o . 0 (Ti) /(^ 

*s*#jbi 2^fig$ttrv^-5 0 ft. xteg&i 1 

tS, S i KIE£fc<£>-Cttft< . tf^SS^ 

[0 0 7 3] ±E*#« 1 2 ±i£f*, 1?^^ 0 . 22m 
mt^oT2. l^/^/o^T i ^r^DLfcfi^ (Pt) 

<om*iJi i 4 ji (i i i) ^ot^5. 

[ 0 0 7 4] XfEg£ 1 (DMMm 1 4XlC(i, =7^2 is 
(La) (O^St)5 l 2^u%T*fc9rt>o££<7)^^ffi;j&s 
ik^ftttfi* lt« IT 8 ^/u%i£p]T-£>3 ilJjMi&X 



(ID **fflFS3 48 l 2 3 5f 

»H5ii (ioo) mxn (ooi) ©tcffiftiaft l 

[0 0 7 5] xisiaftftj^Ji 1 5 XlCte. ff^riS 3 m 

iiiSSrf t5 P Z T^e>45ffl#B 1 6*s*ric$ix 
TV^o IOEg*il6(i (0 0 1) ©icgftlfiftL 
T#<5o XI5P ZTOifc&J&fi. IE*-fi£gffiffcifi£:<Dft 
If. (^U7thPfy^ffi^) f+ifi^ftfig (Zr/T 

1 = 5 3X4 7) T*^>5o f*K El^i 1 G^ioft^Z 
10 r/Ti«{t Zr/Ti=5 3/4 7MP>f v Z 

r/Ti=3 0/7 0-7 0/3 0t^tlllJ:V^ £ 
fc, JEEm^ 1 6(7)^^^fi v PZKCSr, Nb, 
A 1 m&lfeto&t&^Vtzhn^CDX PZT^i 
J*#£^5ffi«W»T'fcnf*<fc<* PMN^PZNt'fc 
ott)J:^o ^ ^>td x Mi¥fis 0. 5 — 5. 0vm<Dffi 
WX&>ti&£\,\ 

[0 0 7 6] ±EEE«*B 1 6 XJ-ll. 0 . 2 M 

mT'&oTP t frbt£%m2<DmMm l 7^«J**ixr 

ft. s 2 ^sffifi i 7 <o»»ii p t UK p>f , m 
20 mmtmxthti&& < % mm^o. i-o. 4»m<Dm 

[oo77] fix, r <Dj±mm*iz. ±ess 1 1 ± 

^^JI 12, f 1 cOfg^/i 1 4 % iBfaftJ^pJi 1 5 , 
f±MVtm 1 6^^2com^ 1 7^^/<^^&fcJ:«9 
>E?fcjS«LT«JgLfct>(Z5T-fcS 0 ft, fiRKffitt^^y 

50 [0 0 7 8] ±E&*J1 1 2 tt. XISS^ ll^lW 
m^H 1 4 ^co^^f^^^^^/c^^^cPT^oT. T 

fi^ p A^fi^rixib (T i Sr^if) (Oik^T'Mtt 

^/c. ^/p:^o. o o 5~ i ix mco$iig-e£>j*x 

< , mm. 1 1 ±ic^ i <nwmm i 4 ^K^^^-rs «t 
cor% 1 usi 14^ <7)^^^n^^^ ^ 
40 [0079] xieis 1 (Dmfem 1 4 mj£<t it^ 

iflS:W-r5^Jt-C*<. T i ^r^LfcC^fcJ: 9, X 
EiEfpJ»]»Ji 1 5 * (10 0) (001) ffi izm 

*l^> 0 ^fc, mi <£>mme 1 4^>«-»ii % pt, 

th im(Dn&mxtbrL&£< , mmno. 05- 

2 Lim<Dmmx&>titi£\,\ ft x ^ 1 (Diii 1 4 icfc 
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[008 0] ±IGI£^I^J^I^ 1 5 fi, JLISffimWl 1 6 
C02& Q B a f£&tf (00 1) m&fa&£fa±£ J £Z>h<DX'fr> 

^mRmt^RWimj&X 9 t)«PLT^: LTV^e 
ft, Et^l 1 6 (D&&&RmZfa&&fa±£l£Z)m& 
fr<b. L a O^tifi 0 $rix. 2 5 ^ ^/oOTt^ntf 

6.0 fEftftJWl 1 5$:^-r^M^{i. ±IBPL 

TlcPE£>i\ CI COP LT(Cy/i/n-^A^^LfcP L 
ZTT'fcotU<, rixP)PLT^PLZT[C, ^ 

tfooTt)J:^ 0 ±ffi^yu^^^ Ato-^^rftH2 o^e/u 

0 ^A^/oiUT ^"f *L7^— co®tofi^ o T'$)ot t> £ 
^) T'fc^r £tW£ LV\, £fc, 1 5 cojgl 
J¥fi0. 01-0. 2 mCO^[ST*fctU;f <fcV\, 

[0 08 1] ^LT\ ±ISIfir^^J^ 1 5M:ioJl5Sgl 

(10 0) ©Xte (001) ffilfifacOffii^l 5a^\ Jg 

1 CO'l^li 1 4 Kl^rtSffifaftJflpJI 1 S^JCO^ffigfltCft; 
M-T^f^V (^l^m^Jl 1 4tC^^^^^^U 

rv^rg^^<^ii^£^^f®^c^^t^JbIS^l 5 a co 
rota^i comn^ 1 4{&ij/^bJ±mfc/§ 1 6{Rijtcr^^^o 

r*£<454iit£WL-o^ 0 SHi com^i 

4# (111) mfax'tbztctb, ffifafflmmi 5i-^v> 
tis 1 cnmmm 1 40^®^*^ 5^-* ^^^m<t^ 

^>^^t^v^5>^±iIJ^l 5 b-m, ( 1 0 

0) (001) ®(c^iE^]Lr^b-r> c^-cii, 
(111) ffigafaic&oTi^ (fg 1 otgi 1 4 coit 

$Hc£oTte (ill) @^co!Bfttc:&ofc<9 T^e/u 
^fc/^o/c^-f 6) o rcoj:?^ (10 0) 
(001) ®gBftlcftoTv>4^i£i 5 bte, IfifaffrJ 

1 5 aim 1 comj&n 1 4{iij^®^^^^;-e i t> 2 0 
nmas^x^^ia^L^^^-r, ga^mi/i 1 5 CO 
mm&o. 0 2 nm^X'tbtitt, Mfafamm 1 scoee 

a*JB 1 6{KJC0^ffi(DB&^^ (10 0) (0 0 

1) SIEfaCO^Iigcl 5 a i^6o 

[00 8 2] ±B2EmWf 1 6 te. _biagEf£]ftiWJI 1 5 

(001) mz.m#:&fa£titzh(r)X&>i9 , ^co 

(0 0 1) ®SSftgafi9 0%j£*±£:& oT^6 0 

[0 0 8 3] ft. I2ftffiM/l 1 5<D!£m(£m 1 6(iJcO^ 



(12) #f)F3l3 4 8 1 2 3 5^- 
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9 /h£^fc (10 0) (0 0 1) m 

«fcv\, ^COJ: ^ii^fcoT afa$J®)Je 1 5 cog 
m&0. 0 1 ix mU±.X&>thlt, EEm^g 1 6{B)co^® 
<D*$M$n (10 0) (0 0 1) EiEf^lO^^ 

4 9 , jtmfrJi 1 6 co (001) mmfa&* 9 0 %Jt^± 
[0084] tmmmm^mmjjfezmw-r 

JO [0 0 8 5] 1-fc*>*>, S i m& 1 1 ±(C X e«JS 1 

2,^1 (Dmmm 1 4 , %tfa$mm 1 5 , i±m,tkm 1 6 

[0 0 8 6] ±S246#JB 12{t T i ^-^y hSr/fll^ 

tv S£i 1^40 o^tcAn^u^^ib 1 o owcoifiji 

[0 0 8 7] JifS^ 1 COm^Jl 1 4JL #7C^/n^^^ 
I^MIT, Ti^-y^hMPt^^yh^ 
20 l\ S^l 1 £4 0 O'CtdMRLfttfSib 1 P aCOT^=f 
y^^^fvlioV^T 8 5WM2 0 OWCOi^^^g^T* 1 

2^1Mt6^ ir(cJ:»3»btt5o cco#bttfcmi 
com^g 1 4{cioft6^^® 1 2 iJiR«-«o*ffi»tc 

[0088] ft, ±mmi<ommm 1 4^^^^y^&(c 

xt^ot^ct^o T/u-^^^r^co^^r^v^c^^tc 
fi, ^ 1 tonteMi 4 ^ffiSB^^^^fi^bS^v^ 

co^-^^^^fb^tLT^t:^^ y^^5 0 ^tdT/i^v 
i:^<tco^^^^ffli^^(cfi x £«i ico^S 

-fm&mmffii>mf)^m{tLx. *<D±m\zmf&-rz>& 
[0089] ±.mmfafflfflm 1 7>-^v^i 4^e 

^/o^tt^PLTCijbK} (PbO) ^12^/l-%ig 

^0 m\cm?Lxm&Ltci&m*— h^m^\ 1^1 1 <d 

XftffittA r : O2 = 1 9 : l) ^Cjol/^T > IMO. 

8Pa, mmfcrnij 3 0 0 wco^#t* 1 2 ^Mt^ 

r k\c£ «9t#6ix5o 

[0090] f^, ±SEKrfi]»jaiJi 1 5 &xs<?*mz.£ 

r6j*j»jBi 5ojesttd5fiT-rs— «*»ffdsi 0 
so %zmz-z>k. (100) mxi* (001) m<oMfa\± 
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#teT-r**^ X^flW* 0. 0 5 Pa 
J£A±5 P a^TT'fc^ri:^* ^tM, 
#0. 0 5 P a £ V , Mfafflfflm 1 5 <Df&& 

ttaStffeO<— 5Pa^6h (100) EX 

« (ooi) ©oia^^eT-r^^^T'fcSo 

[0 0 9 1] ±IEiBlFl»JfWJH 5«r*'*y*«fcfc: 

OtWTTfcS^i:^ Lv\> rjxte. S« 1 l coifi 
g^4 5 0tJ;n/]^^^ iai«]»J»S i 5<D3Bfitt 

5Pbd5I«t5-ilcJ:D^j£U l^fcfe^Ti-S 

[0 0 9 2] «fc 9#3:H^<Dtt:. ±lE^^/±^rO. 5 
%J^ilO%^TiU ^oJC^ftSrO. lPa£JLL2 
P aJ^T^-T6«t £ &Kl lO^5 0 0W 

±6 5 O^TtC-T^^l £"C*>£. 

[0 0 9 3] _bfBO i ? t^fafflfflm 1 5 &tef$L-ftl 
rtf>Iflft&J®lJI 1 5fi, Jgl (Dill 1 4[C:Jotf5 

fe^SU r*Uc: J; 9 „ ^*>"_kfc:*5^T (10 0) 

gpXfi (ooi) gtciaft < £fc z<d=?-? 

ffiLT^/j:^ (^mUT^^CO^ttSftH2 nmJ: 9 fc/h 

Mfafflmm i5it (ioo) (o 
oi) ffitciu— jiaErfijus<3fc^ 0 — micomn 

114H (1 1 1) jgffifat£ftoT^5/ci?>, gflftffijfftp 
Jl 1 5 {CjoV>T^ 1 <DWMM 1 4 <E>*®aSM:fc5rt5^* 

^s#ftL*^SB»o±ftj«i«-ett, (ioo) 

(ooi) ffi&rsi^fiftfcftv* d i D 

<#5— (10 0) ffiXJi (0 0 1) ffiffilpJOfflJgc 

nt&m 1 ^m^wj&^mt. ±m<nim< , sb i wig 

S i 4^^ott6iar^^s i 5«o*ffi«H-te«-3-5^ 

(ioo) ffixji (ooi) mmfa<D 

l«15ai, §1(7)1811 4otsaj^it5f-^ 

^#ffiL*l/^ffl5»<O_b0a^#SEb^o (100) ffi^ 

(ooi) ffiiErfij^/jrori^v^ttc i 5bt 
r «9 , :w (ioo) ixii (ooi) ®gBfn]Gr> 

^jk i 5 a nsg i otii i 4m^h^(o^nm (mm 

**16«J) (C^l^-oTJ[z:<^i9, ElRjSJfflUi 1 5 <0£E 
^Wl 1 6{KJ(7>^ffir-fL B&^fttfS (10 0) ®3m 
(0 0 1) ffiEftOffi«l 5 a k/ZZo LT, £*/U=i 



(13) *fFS£3 4 8 1 2 3 5f 
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[0 0 9 4] _bfejQEm^ 1 6 fit* PZT (Z r/T i 
= 5 3/4 7) <nmfefc*—?v h£ffl^\ S«E 1 1 (7) 
fi*6 10tT, 7/^>iii^^K^ (# 
;*{£^it A r : O 2 = 1 9 : 1 ) Miol^T, 0 . 

3 P a , ffl^jfitt* 2 5 0W<D&WT'3#ffflMf&-fZ>Z 

[0 0 9 5] fi&L -btSffim*^ 1 6Sr^^^^fejcJ; «9 

#116 (D&Mt&timT-fZ— 3 0 %£ 

(0 0 1) ®Eftffij&M&T^6ri»£-C*>5o 
X2S*tts 0. lPa^JilPaOTT'fc^ri 
*5&il^ 0 rtLfi, m^S^O. lPa iH/I^V^ 

*\ lPaSrfix.6^ (0 0 1) MMff^ 

[0 0 9 6] £7c. ±tEJI«#Hl 6*r^^5/^fe^J; 
9^i-5BRoS«l 1 (D^gfi, 4 5 0UU7 5 0 

a* 4 5 Oti: 9 fe/hSt^ EEmfrS 1 6 cojg a B B t£^{£ 
Tt5i^tl^ ^p^n7M*lS<45-*, 

[0 0 9 7] <tO»*UV^Ofi, _blB»*»JES: l%« 

Jil0%JL^T<bL, frlM&m&O. 15PaW0. 
8 P a£XTt-tZ>ttt>lC Ml 1 <DU&&5 2 5t 
J^±6 2 SWT^tSr^T^So 
50 [009 8] _hISO £ o {Zf±m&m 1 6 SrJgjft-rtXfcf , 
r. CD/Em*)! 1 6 ±EiElRl»J»» 1 5 OJES^g 1 
6{I0^^®^ (10 0) (0 0 1) ffiBElR]£*o 

Tv>srK\ (ooi) ffilEr^i ^ ^ «9 (m-cd, z 

r/T i = 5 3/4 7tifo5:^^IiKl^j: 

^(Dmmfc&ik^^z.^ (ioo) mt (oo 

i) ffittem^h&fctb, (ioo) 

®iai6j«r^tf) > ^co (ooi) ®@ar^s (^^ B B 0 ^ 

O (10 0) ffilSftS) ^9 0%^±^^5o gg 

[0 0 9 9] ±12^2 (^111 1 7fL P t h 
^rffil^T. ^fatC^ol/^T 1 P a COT/l-^^^^tf. 2 0 0 

[0 10 0] Lfc^oT, *HJB?f^<7)EEm*^T*H, 
iBffi*MgO*ftSS*ESrfflv^j:<rt, gcflfitt^y^ 

50 <fiit5^imsi:^t)k: 1 if«tt$rfS]_h^ii:^C 
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[0101] Mrit&HzmmLtznmmc^^xm 
ic, i l^i, ia^j»B, EtM^t; 

[0102] (^JS^J 1 ) 

i <Df±mm*<D&m^te. ???? ^wmmzjL 

[0 10 3] -t It, »2<Z)««ili€:^rici-5W^JE« 

£E**Ji»i (ioo) ffiia^i^® 

foll^nz:/*;*?^ hM«fi«it£^U (10 0) ffi 
IEftgtta = 9 7%T* £>ofc 0 £fc, P Z Ti(DM 

^ — hMt^Ct'Z r /T i ittt5 3X4 
7T*fcofc 0 

[0 10 4] 3^T, mfammm&Mf&irZ>nii<Dmi <o 

mmm(D^B^^Rx/mm^m-<ti 0 x 

ISlHlSrft^^iJWW^tfoAcfe*, P tR» (ill) 
ffiiEfRlSr^Lrv^o Xl§bfc®^#3fc (XPS) 

[0 10 5] Scv^-C, JEttft«frJ&A^£ffico£ftfmiP 
PLTRf* (10 0) ®ia^]-<ny^^^ 

(ill) ciiaipjtc/jrofcft^^fL^tbfco :o (11 
l) MEfatc&o/c^te, ill <Z)*ffi«H:::fc5 

^o/c|*l, VtfU 2^^%-g-W^tU Pb^ 

[0106] m2<Dmmm&m&^zm<D#:m<D 

h<D£m\s^T, ?4 <9 1 5 mmX 2mmM 

DffiLfc*^!^— £l 0 OflfERU 0. 2/xmJf: 

d 3 lOjffl^SrfTofc (ElMd 3 1 O«36*j5fe*co 
^Tll, C»Jx.fi«FBa 2001-21052 

RB) 0 -co i o oi®co# >^u/<— ^jE^^^o^fg 

l±-12 7pC/Nt'fc^ f£<bo£fia = 4. 2%T* 

[0 10 7] I^t, ±fBJEm^T-0)^2C0mffieSr. 
1 mm^T'O. 2 rnf^P t mt lXX/^7^j£{: J; 
<9 ^ */U^^£ffl^T 1 0mm^Pir*6 5fflJgf«U 



(14) <frf^3 48 1 2 3 5^- 
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ic&znffim* i u Atttzmt L/c 0 rco^, mm 

JElfCO^fil 1 8 VT'fo^ tfJbo£fia=4. 2% 
Xfoitz 0 
[0108] 2 ) 

^COHfla^-Cte. £&£r, 0. 2 5mmfCO<|.4^> / 
^*^>-I/;*0I (SUS 3 0 4) £U ^Jl^fi, m 
0 1 /« m<D? (Ta) 8g£ s ^ 1 COlti 

/0 Kite, ^J?#>0. 2 5 nmXhoXmit^^ ^&8*/l> 

%ttt5P t R£r, gaftf&JSPJitcf*. R*j&so. 0 3 
TBI O^e/^o^^v'^A^^ipLfcfco) EE 

mwitcfi, mm&2. znm-eMPzn (zr/ 

T i = 4 0/6 0) H 2 com^l 0 . 

i um<DP tm&^ti^timts^o 

[0 1 0 9] _hlB«#«fi, Ta^-y^h^ffll/^, 
^^£5 0 OT^Q^Lft^b 1 0 owcoi^&m^£ 

[0 110] _biafglco««Hfi H #7c*>^^i£©£ 

g&£4 0 O^tC^JDlRL^^^ 1 P a <DT/\sdr^tmm 
t <om&9m%* (^^(HBtA.r : O 2 = 1 5 : 1 ) 
tC:fcl^T 1 2 0WW2 0 OWCOi^^^S^-Cl 2#Pb1 

[0 111] _h|eSSfa$J®JJlti, 2 0^-/U%CO^^^> 
5PLTI^ 3 ^/U%CO-e ^ > A ^r^D L 
50 TD-o^b^ (PbO) «rl 0^/u%iSSI(cinx.rW^L 

>tmmt<Dm&&mn* (x^vtmvcAr :o 2 = i 

9:1) JC^o^T, E^SO. 8Pa x ^il^m^J 3 0 
[0 1 12] _h!2EEmWite, PZT (Z r/T i =4 

0/6 0) <Dtimfc*—ff y V*m\iK 0 0 

r :02 = 19 : 1 ) tC*3^T. I^gO. 3 P a , 

i^^m^2 5 0WW^ftt'3^r«t5r 

40 1t 0 

[0113] ±.m&2<nnmm\*. p t y-y 

V^T, ^?R{c:jo^/^T 1 P a (OTJV^lstf?,^ 2 0 owco 
[0 114] roHSS0il2<OEE«*^*»^t, ^ 7 
[0 115] -t Lt, SB2 0«fiiJiSrJg^i-SSffWJE« 

ffi-CB^fcirr^, JEm*B« (00 1) ffiiBifijiE** 
^n^iJ^hi^iil^U (0 0 1) ffiidfS} 
50 gfia = 9 6%T'fco^ 0 P Z T^COm^cfi, ^ 
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29 

— hU^t^lCXZ r/T i ltfi4 0/6 Ot'foo 

[0116] m^x. &fammm*mffc* *>m<nm i <o 
(i i D iEf^i^LTi^ &tc. mit^-f^m 

lo i i 7] &v>r% ffim^^rff^-r^mi^IBr&i^Jffl] 

(0 0 1) ffilfifa^;/;*;^ h^^it£^L^ 

&m^teotc&ft&&htitz 0 :w (in) ffiiBftt- 

[0118] ±nzmmw i £Ipj«k % m2<omm 

«9 1 5 mmX 2mmM#)9 ft L/c^7 >^ 10 0 

WSl, 0. 1 /imf 0)S2(Otlil^^y^jfe{u 
^^MLt, Et£fd 3 l<oaffi*rffofci:r^, 
1 0 0flgoo^7 (DJEEm^^^^^ffgfi- 12 9 

[0119] JitaiEm^ j F-om2(Dm^^. 

lmm^T'O. 1 /im@(7)P tii IT^/n y * £HC J: 
•J**/l^**£rffl^T 1 0mmRB|«-O6 5 fifl£j£ U 

mu^xmnifr&mfevtc-k^z, mmizmn^m* 1 

18VT'fc^ f£P>o#f*a = 4. 8%-Cfeofc 0 
[0 12 0] (H1S0B3) 

wCOH^0fj3-CfL 0. 5mml?(7)/^ ^Al 

^^/v^ (lOOmm^f^X) t L, ?g#Ji^fi:, 
^H:o. 5 (N i ) 1 <D|| 

feiSfCfi. Rff3& s 0. 15m mT^oT^^V^ 18^ 

/i'%tt-rz<< V *JVJ* ( i r ) BS*. gfirS]^J^®(ci 
l^og}(Dtti^^¥i«^g IT l 6^e 

ZTI (Zr/Ti=60/40) I2^1ili: 
(0121] ±|2^*g(i. N i * — ^-y h£JS^T, 

g«£3 o oX:{c]mm^te&h 2 0 0W(OfSJl^m^^ 

[0122] ±mmi<Dmmmte, &?t*'<v*mL* 

flit, T i ^-^7 h&tfl r * — 

^&£6 0 0t:(^nf^L&#£> 1 P a <nTfr*^if*q* 

IC;fc^T 1 6 OW&152 0 0WCDmm&W,JjX 1 o#F^ 

[0 1 2 3] JiiSi2fa$iJ#P/f tt, 1 2^Jis%<n=7^?ls 



(15) «S¥»3 4 8 1 2 3 5^ 

^^rT^ pl Tic, 2^e/i-%co^>^v^^J!niL^^o 

BMbfe v (PbO) £ 2 2^^%ia#J^ADx.TS9^LfcjS!B 

mm t <nm£-nm%<p (tf^&mttA r:o 2 = i9: 

1) Id&^T. 8 Pa. rti/^^m^ 3 0 0W 

[0 12 4] ±|EJ3EttfrHtt, PZT (Zr/Ti=6 
0/4 0) <nffi&frZ-fv SWg5 8 0 

70 r : O2 = 1 9 : 1 ) fC*5^T, S^gO. 3Pa, I 
[0 12 5] ±ISl2Wllil[t Pt^-^^ffl 

v>r. l^c^^r 1 p a (DT/v^y^/^^ 2 o owo 

[0126] ^ (D^mm 3 cDj±mM-j-<D&m^ i> , $y 
[0127] -t it, m2<Dnmm*Mf&irzm<Dj£n 

20 (10 0) SDffifa»ffifMl^n:/*;<7>f hgf@i!M*ig 
£ttj^U (10 0) ffiffifaffitea = 9 5%-Cfcofco * 

fc, PZT^com^cfi, ¥y bm&kmCXZ r/ 

T i ltfi6 0/4 OT'feofco 

[oi2 8ii^T, iaini*j»a^ric-r5*io»io 

« (111) ®gfifa£7FLTWc 0 T i ilil 8 

[0 12 9] JE«fr»*:^fiK*r5g9oEifij#JW 

30 (100) ffiiarfii^D^^>f hsfeS«5tS:^L-ri^ 
tea iaiR]»J»JlofBi co«SJi«^iir*/u7T^ 

^l^/l^%. ^>^V^8^/U%-g-W^tL. Pb^l6 
^%i§i(C^$tlT^fc 0 

[0130] m^, m2<onfem£j&f&i-zm<ni£m<D 

«9 fflU^yf 1 0 ofilf^U 0. Oi^m 

^0 H(7)l2(OlgI$:^/^7^S{a 9 JFMUT, 

3 1 (Dmitri- otct r 5, \ 0 omcotil/^U^ 
~(Dfem.l&$k<D¥-mm*.- 1 2 2 p C/N-e£><9, «e> 
o^lio =3. 6 %T*feofc 0 

[0131] m^x* ±.nEEnm*<o&2<Dmmm&. 

lmm^TO. 0 1 ^mf(OP tR£ LT^^y^ftC 
^timcof 2 (Dtlil ^ S l Olll (Df^lcf 

m&f$toLxmmj£&mmLtikz*> % mm&mnw-ty 

lil 15VTfc^ tto#fj:a = 5. 2%X$>itz 0 
50 [0 13 2] (H^J4) 
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31 

i/» =i l/V=^^t U mW-0. 01jum<7) 

^?^m&. Sl^ISlf:^. KfftfSO. 2 5^mt' 

T10^°/oiil-e^6PLTl^ J£mWf(-te, JK 
H#3. 2 /imt$)6PZTi (Z r/T i-52/4 

8) m2<nm t mmia*. mm&o. oijum^pt 

[0 13 3] ±ffi*#JIttu T i ^-^5/ b£ffl^"t\ 
g&£5 O o^f^nfffcL^fb i o OWCDi^jl&m^Sr 
BWlDU 1 P a CDT/l' 

[0 13 4] Jifa*iw«ffiBti. #5c*>"*5>*3£K£: 

gffltT, T i ^-yy h&tM r ^—^2/ h£rfflV\ 
g&£4 0 OtldOiL^^fb 1 P a £OT/^>^i 
^^f^lS^ (#^flMti£A r : O2 = 1 0 : 1) 
(^V^T9 0WW2 0 OWCO^I^^T 1 2 5HH7I£ 

[0135] ±f£iaftftj#pjtte. i o^%07^^ 

Sr*Wi-SPLTjc»{b» (PbO) £ l 4 */u%ifi#J 

A r :02 = 15 : l) M^l^T, 0 . 8 4 P 

a, SJJ^m;*? 3 0 0W(Z)*ftf2 o»BMt5: £ 

[0136] ±REE«ft:»tt, P Z T (Z r /T i = 5 
2/4 8) <njf£&fc* — ?*sb&m^s mm&&e>2 0 

r : O2 = 1 9 : 1 ) (d^l^T, IMO. 4Pa, I 
J^^m^2 7 0WiO^3«Mt5l tt-J:9# 

[0 l 3 7] _LfES§2<omfiiJf J*. Pt^— y-xhSrffl 
l^T, ^MV^t 1 P a (DT^U^y^^^ 2 0 0W(D 

[0 13 8] ~(Dmfa&\4<Df±mM^-<V&M\^h. 2=7 

[0139] lt, m2<Dmmm£Mf&^zwi<Df±n 

(100) Mafi£®fM&^o:/;*#>r hM^^it 

£r^U (10 0) ®iBfa^J2a = 9 9%T'&o£: 0 * 
fc, PZT[R<D*&j«f±, ^-^ha^tl^C-CZr/ 
T i fcfc*2 5 2X48 Xhotz Q 

[0140] m^x, Mfafflfflm&M&^ zm&m i <d 
film) ®ffifS]£^LT^fco m<t^*>m 
[0141] fc\,*x\ femttm&j&i&i-Zfftn&fafflffl 



#WF« 3 4 8 1 2 3 5^- 

32 

(10 0) ®IBrS]-<n^^^^ hS«fi«i6S:^LT^ 

/c 0 i*h IEffii»J»«o*i«)««JB«^ttr i eA'7r^ 

0 £ ti* Pb^lO ^^%t6M^ 

[0 14 2] *2 0««JBSrJg^589<7>ttHB^ 

fctf>£rflH x "C x ^v/y^aH5mmX2mml:^0 
^Uc^yf^-^lOOiMU 0. 0 1 /im 

Wed 3 1 <£>$J5E£tTo/ct r looi^^yf ^< 

— <OJE*3e»<Z>5pi$l4tfi- 14 1 pC/NTfc^ tf<b 
o^fia = 2. 4%r^o/c 0 
[0 14 3] ^V>T, ±|S/Em^T-om2(7)m^^, 

1 mm^T'O. 0 1 /imllCDP t JUt LT^y^feC 
J: <9 ^ ^/l^*^£jE^T 1 OmmMT'6 5 ffilJKfft 

u ^tL^o^2^m^<tmicom^i:^r«i^m 

[0144] 5 ) 

^OHJSflf9 5"Cti, S^E^, 0. 3mml?CO(f ) 4^yf 

Mtaptfc iaiBj»j««t-tt, K»dso. 03/2 

ltl8^%iit^5PLZTi (3^e/W%0^^ 

^>*A£?^jDL;fct><D) jESflcJBJctt, RJ¥dS3 
/imt'^PZTl (Z r/T i -5 3/4 7) SB 

2 <0«ffiJi(Ctt, ffiffij&S 0 . 2^m(DPt KSr^ix^ftt 

[0145] ±sa»i<z5««»tt, ^Tc^^^^^m^r 

CTLt, T i bRUP t Z—tf y 

mm^4 0 O^t^PfftL/.C^ib 1 P a COT/^^^if^^ 

{cjol/^r 8 5WRtJ«2 0 0 WcDfTj^m^T* 1 2ftffl& 

[0 1 4 6] _b|SlS^]0JffiJSfi. 14^%(D7^y 

t l 5 ;u%0 ^ r) a ^ ^r^tt 5 P L Z T (c, 

3*/l>%<D^y*zs$M>&mtoVfr^8tiki& (PbO) 

^2 4*^%i&m^m^xm&^tz-ffi&* y b*m 

^ (^^flEgit A r : O 2 = 1 9 : 1 ) ^C^oV^T, K 
^0. 8 P a , ^^m^3 0 OWO^fl 2&m 

[0 14 7] ±EJEm*JiJi, PZT (Z r/T i =5 
3/4 7) <nmm&*— ?y h^rffiV>, 1M$6 1 0 

r : O2 = 1 9 : 1 ) ^CioV^T, te$0. 3Pa, 1 
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m&mij 250 w<d*«=-c 3 &fmmf&^% ^t^x*>» 

[0 1 4 8] ±fBSB2tf>m««l±, Pt^^i/F^ 
l^T. ^^(CjoV^T 1 P a <DT/l-^>lf 2 0 0 WCO 

[0 14 9] roHJ6C»j5ojES^^#lR(^t>, ^ 

[0150] tit, m2<nw t fem&Mi$.-fz>fft<nm'm 

(ioo) raaftSffitwi^D^*:^ hs«gi&*jt 

(10 0) MiftStea = 9 8%T*&ofc 0 * 
T i J£f£5 3/4 7T$)ofc 0 

[0151] iggi^-c, Mfamfflm&MtiZ-fZ>wi<D$5i<n 

fi (111) ®SBfa£r^LTWc 0 £fc, ^>-Si;i 
2. 1 

[0 15 2] #:^T\ BE««cB«r^fiK-rSH«coiBlPl»J» 

(ioo) sg^-<py^^-r hfSMil^ttvN 
tz 0 ft, K^^j®igco^i(om®e{i!j{cti (iii) ® 

&falctj:<>tc&ft&fLbtiti 0 rco (ill) ffilBfrlc 

Pb^l8 ^e/u%i§PJ(c^-^ixTV^fc 0 
[0 15 3] »2O«ffiJi«r^-rsftir<0#t!i(D 

■JtHLfc*^!^— £1 0 OflfRRU 0. 2/imI 

d 3 l cd$i]££?t ofcd: ^ -5, 10 Office w*— 
OjEm^<7)¥^Jfltti~ 1 3 0 p C/N-Cfe «9 % fif £>o 
^l±a = 4. 1 2%-Cfeofco 

[oi5 4] s^r, ±mE.mm+<Dm2<Dmmm&, 

lmm^t'O. 2 fzmfWP tRi: \^X * y Z fe\Z. X 

^n^tx^ig 2 coms/i t i ottsji £ cora^mjBE^ 

20Vt'$)^ lff)0#|j:a = 4. 0%T*£>o/c 0 
[0155] (ItfiM) 

[0156] ^coit^jcomm^^t-4o^^EEm^®« 

(10 0) ffiffifagffiffrfi^n:?';*;*/^ hffilgMftjS 
£r^U (10 0) SIEfaStea = 3 1 %T*^ofc 0 
[0 15 7] ±IE3ll6fi»Jl 

d 3 i co$j££trofc£ r 5. mw&%L<n¥-mm±- 7 



(17) #rFH3 4 8 l 2 3 5f 

[0158] £ibM. ±isnss0iji ^^tcur^mff 

bo#ii0 = 14. 5%T^ofc 0 

[0 15 9] Ifc^ot, ±Eiafi«lco<t5*iBlRl9J 

[0 16 0] 

tt^^^f-^ VKft (PT) J^<b#9, ^(D^(D^^ 

[0 16 1] r(DHJ6«6 0>JE«lRT-«C*5W5ffi«fls:« 
fi (10 0) ffiififaSffifril&^n hlg£t 
ig£r^U (10 0) ffiiarn]^{ia = 4 l%T*fco/c 0 
£fc. Eiawfi^Itt - 8 2 p C/NT^?) , &h 
o^tia = 9. 2%-Cfoo/Co i»«ffi«<05p*S 
20 (i8 2VT*$) 1 !), (fbo^|j;a = 12. 1 %X&>^tc 0 

[0162] Lfc^oT, z.(dx o tem&\Mfflmx$>i 

[0 16 3] ±fEH*S#l 1 irJtKLT^JS J: 5 

-So 

[0164] mmnm 2 > 

30 o£fMJWc£^U ®4*i-toi?8lJofl|figSr^-r o 0 3 
&tfH4(;i:&i/>T, Afi, E^tWTfcot, r.(7)ffi 

jE^^rapwi o i *s^$^^rv^5o bjl ±is/±^ 

^SB-Cfc<9. Ctt, EMf^P^l0i(7)T^ 

^0 5 0 

[0 16 5] ±l5T^^-^^-^^B*i, ±IS^-JE^J^ 

102 <D$&n±^{iLWi-$-z>m i i o 3 (fisum 

ffi) ^tvbEE^^l 0 2&Xfmi <OWSMl 0 

[0 16 6] ii!S^>^g§gfl#C*:J\ J^fW&Xfa 

ic&J&mJim. i o 2 WT-*ffl-t-s*iifK^ 105^ r 
co*ifiiK^ lOSO^fy^ £JhiSJ±;^ 10 2 (c#t^ 
5fc^(7)§t^p i06h lE^I^ 1 0 2f^co^ >^£i*t 
50 m$-fr6fci6<0^ >^^g§ 1 0 7 t^WlXV^o 
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35 

[0 16 7] Dfi, ;X/HSt'$)oT, l(7)/X/UgD 
left, JtfS-0^i5fcS§ 1 O 7tcigil-T6/X/u?Li o 8 

CO I C^^/^ib±IS^<liSiim^l 0 SlC^lT^yf 
[0 16 8] ±fET^^ — ^»BO*j««rE 

^flt»*ifijifiii:^-r5*iP3<D»fffiiaT-*>So Pit* 

tt. ±iBi£X* , lfiJ(c:M-^4fl(Z>EE^^i o 2Sr**oJE* 70 

fift5iioisno3^, ^(D&m i com^n i 

031 (RJH-efiTdl) *cR»tfe*tfcB»p|*l«iJi l o 4 

<t e>H, i i o fd*ii t * sgs 2 (ommm 1 

1 2 (^iisffi) t. z<Dm2<Dmmmi 1 2_b osit 

ftd) t^lSttett, _LfEJ±mWil l OOJEEm^tcJ: t> 

I 1 l_b (feJTiRiJ) C^ft^tt, &J±*)mi 0 2<OfBS 

£Eiir*-5EiiiM 102a (7)_h^-^{i:tii-^^r^^ 1 1 

3 mm) t^ttrjo^ iK»iotiiio3, 
mfammm 104, jEm^s 1 1 o Rxim 2 ^tii 1 
nit ^tib&mimmtstiTft%frmm*&ffif&'t 

£r<btc&5 0 MlfrJil l id rco/±m^^<0 

^ 2 omi 1 1 2M(vm^wtrthnx^^ r. ttctt 

[0169) IS*, 1 1 AltfcJj^iftWAtT? 

II i3it ^(D^mm 1 u^^gf^Fi:, -^o 

— SP^«*ffll 1 1 4 j^Mi^ 10 2a 0)*fc*f Cte^ai L 

tzm-^x-h, ^<n&mMi u^iiii 1 ncf+^L 

ft^-c«IWii 1 iMi*)^fiMfi»*e:t 

<fc?lc, jSE^l 0 2<D±^tmWim 1 1 1 (DT$nt(D 
-^SflBcOtg®jJI 1 1 lfC*5*tS*2 0*«Sl 12t 

ttS»ftiffijc:*iaiJi 1 1 3Hiti±^iWA^ 

i-30>as#*Li^ SIbJIl 1 1 \z.^^2(DnM 

[0170] ±mm 1 cornel 103. Eftejffim 1 o 

4, EEHWi 1 1 OM$2<7)Iliil 1 2(D&m&tt 

±mnm&m 1 -crie l^h 1 <nmtem 1 4 , e 

fiSJWS 1 5 , Ei^i 1 6 2 OiHi 17^ 

3) 0 £fc, IZftftJ^P/I 1 0 4&tfJ£«fleJl 110(7)i 
i£t>, EfiHIHJi 1 5&t^BE«ft:« 1 6 <t^tt^ttP1^ 

T*&<), ifir^^j^g 1 0 4jc*5*ts* 1 (ommm 1 0 3 

ffiOco^EBiSSffltt, (10 0) iSXtt (0 0 1) ffiEffij 50 



gl 3 4 8 1 2 3 5^- 

o«s«d s * i (omMm i o 3 iz&v zmfammm 1 o 4 

{flj CO ^ ® a l - f£ S -t 5 ^ * V _b t c # £E L T V > T B ff * fa 

o 3Wfr$>iEm#m 1 1 oici^i^o^^ < ftzmm: 

[0 17 1] 0 3 CO I c^^E^KK^^v? 

ofts-f^^s/ h^>y ^(DM^m^mG—m i o 

[0172] El 6 ( a ) ic^-T J: 5 £^ 1 2 0 _k 

c* IKK. 121, mi <om*&Ji 103, laftftj 

fflUf 10 4, EiM 110, $2 COm^B 112,1 

mm iii, ±ia*ra» 1 1 3&x*<v*mzi: vmm 

it, srB-f-^o ft. ±ta*#Jii 2 _hta^»2 
n lxmwi, tcmmm 1 2 tmmxfcox. igi 2 0 
£ig 1 commi 103 k<Dmm& : tm#>z>tcib{z\mmi 

20iSlotSii0 3toffllcMt5 »f 
3£*Ji 12 1 Sr^fiJ^S&ISf**^) 0 ClCO^f JI 1 2 
lti\ ^»cO^D<, iCl2 0i|Sj«|:»it5. * 
7c, ^S!]g ill coM^icfiC r ^, ^^ji 113 t^fi 

[0 1 7 3] ±mmfcl 2 OtClfi, 18mm^CWL 
tS il^lrffl^5 0 rcog^ 12 0(1, Si(c(S-61> 
co-efift<, ^7Xlg^iSS, ir^ ^ -7^^S« 

^coT*fift<, S i »«-C*>tttf , 0 2— 1 0-Y >^-co 

[0174] ±m&mm nin t i v^m 

V^T, S^l 20^40 O'C^PfRLftdSb 1 0 OWco 

StS^^PP^PL, iPa(7)r;u^y^q3X\ i5> 

JPI10. 02//m^^ o (Si, 1 2 1 cO|t^(^ N 

< fi* o^Xtt^ttk (T i ^ttf) <Dte&Vo-ehox 
^fc, ^J?«0. 0 0 5 — 0. 2//mCO®HT* 

[0175] ±fS^ 1 WlHi 10311 #tc^^^ y ^ 
M^ffltt, T i ? — VRXf? t ^7 

l£l 20^60 OtCJDil^f, 1 P a COT 

/u^y^^^^^^rs 5WM2 o owcoi^^^m^j 

r*i 2^rwt5^ ^rici *>»bttSo rco^icom 

ffig 1 0 3(O^if:fi0. 2//m£#9, (111) (EC 
ga^li-6 0 */c, Ti<7)^Wftfi2. 5^e/U%T^^ 0 
cco^icom^ 1 0 3 ±IBHlft?glBlC*5ftSSB 
lCOm^S 1 4 £ fH^tC, Pt, A7^^ 

JxtfJ: < , J^flteO. 0 5~2 ^ mCO^HT'font^J: 
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[0176] ±m%ifafflmm io4it 7^>^io 

^^%^*t5PLTlCl« (PbO) £i5^e/u% 

0^8600^ T/i>=r>bmmt 

(JfXftffiltA r : O2 = 1 9 : 1) l-io^T, 
0. 8 P a, mm^m^J3 0 0W(D||tT'l 2jfrfEmt$L 

1 0 4«^*ffi«Pf-ffi«-r5^^^±«C*3V^T (10 
0 ) ©Xte (001) ©KEfpJ LTio «9 . -60 (10 
0) ffiXtt (0 0 1) ffiKfa<fcffi*t±^ 1 <Z>««B 1 0 
3«to»fe-t*>R*MII (El^i 1 1 0M) Icfa^oTfe 

— mfammmi o 4{c&\,*xmi<Dm,mm 
i o 3 (Dmmuv)^* >jL\±mk?-* ^#seu*w^« 

5>o±fflsis«fi. (ioo) (ooi) ©gift £ f± 
S<Wo BfflfflttJI i 0 4 ©Rjf 

^0. 0 2 jumt^Sfc*, JEEHWf 1 1 OiBJcQ^ffifi 

(ioo) sxte (ooi) ®^iar6jb^«« 

t ft So 

[0177] jtsasiJ6?KffiiJ-*5»t5iaifii»j»jgi 
5 1 mm^^ ±mmfa®mm 1 o 4 co l a <D<smmn o 

a*. 3 o-e/u%j^Ti§fj^t6o Mfammm l 0 

JO r^ottJ:<, PLT-^PLZTI:, 

$ywjf i o 4cnmmno. oi-o. 2nm(o^mxh 

[0 17 8] ±faJESflcH 1 lOli, P ZT (Zr/T 

i - 5 2^4 8) <Dm%s&?~y*y b*m\<\ s«i 2 

(#;*£MittAr : 02 = 1 5 : 1) t£:fcl^T, S^ffi 
0. 3 P a , iSBiSl* 2 5 0 WO*ft-C 3 NPffl^St 

*fi*-<o^*>r FffiSSfifliie-e (ioo) ®iaft£ 

£fc, /£m#Jf 1 1 0(0^1?^ 3. 1 nmtft 
So fi&L r<7)Ef(*:i 1 1 0C0Z r/T i^ti, Z r 
/T i=30/7 0~70/3 0T'&*U£ £ < % 
Ji. 1 ~5 /i mO^fflT'&nfl 3:7c, El^Il 
lOCDmf&tfmii, PZTlCSr, Nb. A I ¥f(D$fe}}ti 

mtt^fT'^n^ct < , PMN^PZNT^ott)J:V\ 
[0 17 9] ±M^2<DmMM 11211, P t ^ — tfy 
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h£fflt^T. ^MfC&l^T 1 P a (OTJis^l/JS^q* 2 0 

s 0 rco^2om^ 1 1 2<nmmno. 2vmtte 
s 0 ft, S2^taii i 2ownp t tc^^-r, « 

«ttW»-Cfc*Uf «fc < . BtflMiO. 1-0. 4AzmO® 

[0180] _hfE^®j/i i i i at. cr ? y h 

I^T, ^&t-:£^T 1 P a COT/U^^^^tf 1 2 0 OW CO 

w mmm 1 1 1 <ommn3 n mttez> 0 :wiiiin 

[0181] ±i2^Jl 1 1 3H T i * — 
V^T, ^^{-43V>T 1 P a COT/U=t'>^f^4« 2 0 0WO 

20 ^^l 1 1 3<DlH:fi5//m^^6o r(D«fll3 

[0 18 2] — @6 (b) ^-Ti ffi^^fflj 
ttA^Mf5 0 r<0/E^^^tAJ±. JilESi^l 
2 0 <t «9 t*^^t>f^ Wx.li4>f y^r)x/N- ©v' 
y^vifino (ill#ffi) ^^fflLTJF^^tt 

50 ^y^t^o r^/^-y^yy(i, mm (b) A^fefl] 

&m&\zm'fz>mmmi o 2 bfi, #*art<oj£^^fflBg 

Pgfll 0 1 1 0 2 a <£>$M(D#>j 2 fgcofg 

10 1 ^ff^L, JEA^95»A£»5o 
[0 18 3] *<Dm*. ±&tim&<0^}) 2 

-r, mm (c) ic^-rj:9{-, ff^^«A{Rijos*s 
lt, fejj'M&mmm. 102a. 102b (^Jiffi{-s 
1 4*mm\z.x. vttmzitZa Mritmaz, mm 

Lftt^S, -hlSlKiij^ 1 0 2 a , 1 02b(Djbg^ T 
50 ^fflt^o N i »K<75KJ|ES:*^i8iai-^J5ir*<K 
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5*0, fi»£mi±3 0 V, ii*«Fra6 os?ds»a-e*>9. 

:^ftTT^3- 1 0 // m<DT? DAWK** isV a 

yg&i 3 0 (JE^SMtffl) ^>N i »Bt±(-m*»J!g 

[0 18 4] IT, H7 (a) lOTtJ:^^ Jhf5SI 
!SWcSiSfil2 0 OSKffi) tEE^j^aJWAi: 
Sr, ±e«t*n,fc»»«l 1 4S:ffl^T*ft5. r. 

1 3*mmmmmmt vxn? 0 £fc, sismo 

GSBWD ttl8mmWXtlfe^ JE;*J^«S*tA€: 

Ull llc^-TJ; (l^BI-Cfii 4fi) cos 

ilfil20 (AKffl) £ lfioffi^WtfA (Sil 

8130) kL&DttttSo r^&^ttttfi, 17 (a) 

ic^-TJ;?^ «-s ilg!2 0 (j£R/B) ^"f^JBE 
^^*tA<7>I?*McolE:ffii^ 10 2 b<0 4>^^ffi«"*-6 <£ 

EE*^tt*tA$rS iS^l 2 0 (f&mm) {ffltdJfJE, tt 

[0 1 8 5] ft, HI 7 (a) Ttt, i 111 

2 0 (ticRffl) tEMMA^8ft/c/5\ 

fflBI Pffl 1 0 1 SrM t/iV^BW S i 1 3 0 (ffi 
Sr±IB*lll«<OS ilil20 OSKJB) 

[0 18 6] ^(D'i&n. M7 (b) [Z^~f£ 9 

Atf^EWS 102a, 102b ^r^^ ^ £ Lt 

^11 l 3*r3Ly^^^LTBfS*«:*iitb±*f5 (_h 

fB^IKHM 10 2a. 102b (CjgjBc-rS^tfe (IRK) 

£-f5) o &^T% @8 (a) lc^-fj;9(c, s ilS 

i 2 o (tiimm) &Tf&mm i 2 1 sr^^^cj: 9 

[0 18 7] flfc^T, H8 (b) td^-TJ: 9 Ul, JhfSEE 
A±tcffiB-T5* l <£>m<lB 10 3 (COV^t, 

EMSl 0 2ft^ffl»Hbi-S 0 ^It, 119 (a) (C^ 

1104 t/ESftB 110 ^x^fy^ttl l 0^; 

sb 1 0 3tmm<Dmmzmwntirz> 0 rtt^^v 

^ttaft 1 (omJIB 103, £fiffiJ8PJI 1 0 4 ^tfJEm 
ffcB 1 10lt J£7J^ 1 0 2co#^(7)_ti^(c{5gL, ri> 

oi 1 oim 103, ffiftW&PB 1 0 4^(;Emi 

1 1 0<75«*f6l<7)**C.^S, M^-T^IE^^l 0 2CO^^ 



(20) WflFS 3 4 8 1 2 3 5^- 

<7>j; 9 1 ^lii 103, mfammm 1 o 4Rxff± 

m^B 1 1 0 £r#JEXj^ 1 0 2 SfcHBSUft; Lfc&, HI 9 
(b) \Z7*i-£?l^ ^y^ysgno (EE***** 
jfi) tr#VHoESiSl 0 2 b«>A^-e«WrLT. 4o 

(D&timi 0 2fe«FOjE*^«ttAi:-t<7>Jiffi^H#$ 
[0188] $cV>T, HI 1 0 ( a ) l^i" <fc 5 -TV 

70 TLl 0 8 4rJgj«i-So ft^"C, mm (b) (C7F-rJ:9 
[0189] ^O^, 1^0 ( c ) M^-f-J; 9 ^, JETJ^ 

^JtcJ; *)mmirZ> 0 ^±^£19, nun (d) M^-fJ; 9 
20 i"5 0 

[0 19 0] ±m<OXb^\^X^htltz>0^^^y b 
^yKW»1^2«S110 3, 112^:^1 

Bill {z^f^^-fE^ 102 ^»jcS-rs«»^BS: 
^(^filt, ffiAt 1 o 2 rto>f y ^ ^Rff *t 1 
0 2 tdilji-rs / X/WL 1 0 8^bntm$n5r fc^ft 
>6 0 ^LT, _hfamiE^D^^B 1 1 ItUottS^- 
lET^^l 0 2ic^^6^5^0BI?^^^4^^J^ 
L/ci: r. ^O^fiftO^^o^fia = 1 . 8%X*fr> 

[0191] ^^r, _b|S^^^<7)-r v^ai y h^-y K 

ic»uriafRi»j»Bi 0 4^rfS«t^v^co^5m^s^ 

K<of 1 st5» 2 mmm 103, 112 r^^^m/E^ 
^our, mmmi 1 uci*3W6#be*^i 0 2^^ 

fe*COf^6o#fia==7. 2%Xh^tz 0 ^fc, j^lSm 
40 ^20kHzW2 OV^tE^: 1 0 B^^n^JOU^itfc 
^w^>, iE^I 1 1 0 2 <7) H^l) 3 0 %WE^1 1 0 

[0 19 2] Lfc^o-C, ^nMMB<D4 is* y V 

[0 19 3] (Hli6«ffi3) 
HI 2I±, **^(Ol!lft^ffiJc«-5teW>f^^^^!y h 
50 ^yKOi^^L, ±fBHW^2(7)^>'^> J ^^ 
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[0 19 4] Mr&ft^l*. m^3^4 0 2fc^y?->yi)U 
T.\c£*)Mtil£ivtcJ£t}^m&4 0 1 (JE^asW) Jt 

(c N sun 4 0 3, &^Jf 4 0 4, 31 1 <z>miSJI 4 0 6 

, ffirPjSJ««4 0 7, 0 

I2oiii4 0 9 «isusn) ^m^a/i^-c^ 

6 0 ±IB® 1 co^Hi! 4 0 6 , IEft$J$JJi4 0 7, JE« 

*i4 0 8xvs2ro«ii4 0 9(t z-tibfim^m 

Ujjf4 0 3fi. dCOJEllf^O^ 1 CD^I^Jf 4 0 6$jCD 
ffi^*SP®4 0 4£:frLT&ttfcfrTV^r £(;:/j:5 D 
^CO^ifJf 4 0 4 Ji, Hil4 0 3ill(7)llii40 

6 £<O«»te£i«ab5t><£>-efc0. ±taHlfeJKffi 2 JC*5 
it££?;fJi 1 2 1 £|n]«M#< T*> <fcV\> JblB*3tJB4 
04, Si COlti 4 0 6. ffifaUmm 4 0 7. 0Em# 
14 0 8 RVm 2 CQ®^/I 4 0 9 0#«*St«SU*, ±|E 

mmnm 2 -cMifctw 121. 11 (oiii 1 0 
3 , ffirsjffl^ 104. jEm*s 1 1 oRum 2 (Dmm 

Ml 1 2 b*Jn*:timmx~3bZ> 0 £fc. SS^]^Jffli®4 o 

7 ^tramwi 408 (omm-h, m^mmm 1 0 4 
iES«f mo^ -tn-eixi^fli-e*> 9 , la^i^Jiws 4 o 

7lc*5tt5SBiomffiJl4 0 6fflg<o*BaififlSWfi, (1 
00) ffixti (001) o5ifirSjo««^»i(7)«:ffiS4 

0 6*c*5^siafnj»jia«4 0 7 m<ommm^w.m-r 

iS^^CD^S^Sl 1 (DmMM* 0 6{|lJ^^ib/Em^@4 0 

[0 19 5] ±EO^S^4 0 Ki, H^^tff 
* 2 00MmOSiSS^5. - ^^Jfe^flgT't. 

[0196] iiiSMUj/I 4 0 3 te. r. (OHJgJF^T^i, 

r£h r(7)fll4 0 3^4li, -mikisV ^v^PSb 
1\ ±fEHJ6^ffi2-Ctft^LfcttJ(4 (=5^1^*0 A 

\<\ mmmi 1 KDmmixo. 5<-~iovmx& 

[0 19 7] ±E^^^^aiy y K^fSig* 

[0 19 8] -f#=b*>. 013 (a) K^i"* 5 

tC, J£^4 0 2 J&S^j££;h/t W£<^/£;fi^£ffi4 0 1 
^®]/f 4 0 3, ^^Jf 40 4, fg 1 Olil 4 0 

6 , kipjmhji 407. jsmtfcjf 408 Rxim 2 <omm 

J§4 0 9&xs<*y?m{z£ *)m&Mf$LlrZ> 0 

[0199] ±Mumm 4 o 3 ^ , -mitis y ^ 
&<d*— vtm^x* je^^s^4 o 1 <nmm&ft 

:b#^T-^^}oV>T. 3 0 0W(D^j^^m^^^n^DL 



(21) ^f^^3 4 8 1 2 3 5^ 

T, 0. 4 P a OT^^yi^itOM^fll^ (# 
*#«JfcA r : O2 = 5 : 2 5) X\ 8 B*rajfcfiJci~ £> C 

*KJ:»3#e>ix5o ft. z<DMmm4 o 3<n&m&kL, 

Tit, ^^^^^&(CPSJb-T. 

D2fc. //u-«^ott)J;<, £EAiSfi4 0 

[0 2 0 0] ±15^*^4 0 4 tel. T i b&m 
l^T. EE*^afi4 0 1 fr4 0 O^C^iDJBL/^fj, 1 

0 0 WCDiSJl&m^ftWJP UT, 1 P a <DT VUrf 

4 0 4COj^fff±0. 03|/m^^ o ft, «ff4 0 4 

y J !r^m\^< oAXti^rtbib (T i trusts) 
mX&>oXt>£i<\ KffttO. 00 5 — 0. 1 ^ 

[0 20 1] ±12^ 1 C0®1^Ji 4 0 6 (i. y $ 

/flV\ JE*^Sffi4 0 1 £6 0 onc^DSftL^ds^ 1 P 
a (DT/U^y^X^Cjo^T 8 5WM2 0 OWCQ^Jl 

1 Olil 4 0 6 Wllffi 0 . 2^m^r^»9. (11 
1) ffiMIEfa-r^o £fc, Ti^ttili2. 5^-/u% 

*5*tsfBioitffiji i 4^i^^{c, pt, -ry^^A, 

(as*n»iOS:il8x.3 OW/oOTtfcSrtW* L 
i/^) T'fettfi'J: < , ^^HO. 0 5 — 2 /2 mOBIf*) 

50 [0 2 0 2] ±|BiBlRlSJ»S 4 0 7 ft. 7y^^l0 

P LTW« (P b O) £ 1 5 ^r/U% 

^4 0 1«f6 2 0tT\ T/l'=t>'k&mk<Dt&&& 
mi*.*? (tf^fcm&A r : O2 = 1 9 : 1) M^T, 
X^0. 8 P a . r^J^^m^ 3 0 0W(O*frtl 2^ 

±renifijKffi2{c*3*tsBarRi*j»Jii 

0 4 ^CT'fc^o 

[0203] fSi. ±1531*6^1 icis ft 5 Ei4iH«JI 1 

40 5 k l^^tC, _bl5gaiRj^J^I^ 4 0 7 CO L a CO^ifi 0 
Irix. 2 5 *rsl>%£lTX$>ft,&£ < , l&(D$Wt^ 0 £ 
1^3 0^%ra*ii6o gBlR]fH»B4 0 

PLZT (^/u=3^^Aco^4fi2 0^e/u%J^T^J: 

j6) t^ott)i:< x PLT^PLZTtd. -e^v"> 

A^t/^^^fvo^fifio ^r^x. 1 o^e/u%a 

^J^l 4 0 7 (OlBff fl 0 . 0 1-0. 2^m(Oilfib 

50 
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[0 2 04] _hi21±m&/I 408 ii, P Z T (Zr/T 
i =5 2/4 8) (Ojffittfle*— h«rJEV\ JE^S 

^4 o i wu^s 8 o^cr*. T/\^^>tmmt<Dm^^ 

m^.'P (tf^frmttA r : O2 = 1 5 : 1 ) (Cjo^T, 

K^jfo. 3 p a , mm&m?j2 5 0 w<o^ft-e 3 
tt, ±fiEnasjgffi2 tc^ttsjEttfrJi 1 1 otmcxh 

5 0 tt, GEm#/I 4 0 8 (7) Z r /T i i&ricte, Z r /T 
i = 3 0X7 0~7 0/3 Ot?*>iXf^J;< „ RJVtt* 1 
~5 ju m^JffiH-Cfcftfif J;V\, ffim*^4 0 8cO 

tfMtttfttt, PZTCSr, Nb, A 1 «(O^Dfe«T'g' 

#Lfc^co^60ct 5 t-, PZT£±iS#£^3JE«tfJ|s|- 
X$>tl&&<, PMN^PZNT'fcott)J:V\ 
[0 2 0 5] _b|2^2com^4 0 9fi N Pt^y 
h^fflV>T N IK^V^T 1 P a COT^ny^Xif 3 2 0 
OWCDMm&mJjT' 1 0^ra^-T5w^fCj;«9^^tL 
5o ^ <75^ 2 (7)lil 4 0 9 CO§|£U± 0 . Znmbte 

60 ft, m2<Dm,mm4 o 9<D&m±p t Kisk-r, « 

[ 0 2 0 6] #C^T% _bKS2C9««Ji4 0 9_b(C x U 
^^^-T^o tit, 12^1114 0 9, Et*l4 

0 8 Rxfrnfammm 4 0 7 &=-y?->y\^xfmnk-r 

[0 2 0 7] M^t, El 1 3 (b) Id^-TJ: JE^ 

tit 4 0 1 {CE^Jt 4 O 2 ^Mt6 0 Z<Df£?)^4 

^^Lfc®^^^I'JcOffi^4b^-t6{RiM4 1 3 

^-V^lcj: «9JE^^4 0 2^Mt5 0 
[0 2 0 8] ^LT\ ^i67 X/U7L4 1 O^MUc/ 
X;U«4 12S:, gf ^J^V^E^^4 0 1 (D± 

T\ / X;^4 1 2 0 1 C^t^^C 

11, X/WL4 1 0/^J±;^4 0 2 fC*fj£LTIB^£ 

[0 2 0 9] ±m<Dj: o^LT'&htitc-O'? h 

^7Kof iMi2iii4 0 6, 4 0 9mi,cm7£m 

J±*W1mLX^ ^tbS4 0 3(C^o^6#ffi^^4 O 2tc 
$6***2 0 kH z<D2 OV^iEl: 1 0 RP^EpfllJLg! 



(22) " 3 4 8 1 2 3 5^- 

[0 2 10] — iB^aiH^^^^*^ b^y K 
i-#LTffifi#JffliJi4 0 7SrR»t*t^<o^s*4S-f 
y^^x^ KSrfffit, ri7)>f y^*^xy h^y 

^1^21)114 0 6, 4 0 9r«1J-^mOE^ 
J^DLT, ^U)/i4 0 3{Cjott6#JE^^4 0 2 

^20kHzO20 v^mi±^ i o e p^ep^ra x^mfti 

tZ.% s M^lt 4 02(7)^0^25 %(OE^i4 0 

[0211] ifc^ot, *mmmm<D-( v^y b 
[0212] mmitmi) 

§812 7^1, rcO-T -/ h5*|E«a6fli2 7 

^^yK^K2 8$:IiT!/^, rco-C i/zn ^ 

K2 8tc*5i>rjE^ (±.mmifeMm2{ziotfz> 

JEtfMl 0 2^HiS^fi3{C*>*tSEE^4 0 2) Mil 

y X/u?l 10 8 -^HJB^ffi 3 tcijottS y Xjv^a i o ) 

^^SffMrto^ry^ «ria»«Eft:2 9 (ies«*) m 

30 [0 2 13] ±1S^>^ h — >y K2 8 fi, 

y ^#3 0(-^oram«ii-5<D{cjE£;cT3fe^^x 

y r^3 1lt >r y ^ ^ x y h ^ y K 2 8 t Eft K* 2 

[0 2 14] r<0-T h^;IBS3£«2 7 

fi, ±EE*jSE*2 9$:-r i^xy K2 8<7)£ 

i$tsa»(OP-7 3 24:fx.W5 0 
S^(7)D — ^ 3 2(1, ^y^^xyh^j/ K2 8tEft 
J8E#2 9 ^^Mife3S*^Y fcitt S*B»»ft^ 
^«^ct6:iW5 0 Hi 4*. Zli±T*^l 

[0 2 15] tit, -fy^v?xy h-sy K2 8^^rt 
y 1 tcj: «9^S^XtC^i!]Lrv>6 t 

4 >?i?^y h^y K2 8 coy X/U^L^^ib^ ^rEii 
«Efr2 9Mq££b£-ti\ -(D-^g^WUTt^ 
50 IEd-7 3 2 Id £ 0 Kftttfc 2 9&mtt»W)£itX 
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[0 2 16] It^ot, Z<D4 ^fJ^y h5£f5$S3£ 
12 711, ±IEjlK««2Xtt3tW«0>f 

[0 2 17] (HtB£JB5) 
Ull 5R&mi 6(1. **W<OHl£^ffi^«SfliS«-fe 

[0 2 18] ±.m&m&-t 3mm<D> 
y n y^x/^b^^M 5 0 0 ^Ix.tv^ (#7* 

:©i85 0 0lt i^500a^ SB£»5 0 0 

5^r6] ; *Htfe?»ffiT*tt, HI 1 Stc^i-y^r^]) Ki^U 5 
5— #<Z)fi»«5 0 0 b fc£#LTV*5 0 CltLbS^ 
5 0 0 a *f<D^t!j£tf 5 0 0 b tt, 500 (Off 

^2fft (@15l:^tz*lfil) 
[0219] ±mm& 5 0 0 O^^ib^ 5 00 b RTfm 

^sooa os»a«jo«»±^n, » i (ommm 5 

0 3 <tgaft$J#PJi5 0 4 £J3Em«i5 0 5 i!2(Dli 

15 0 6 £aMfifc»Jl£;h,-C^5o r*h r o£ii&gir :/ 

iHC^Tfc, ±ESfi5 0 0 ^«lWl«l5 0 3 t 

[0220] ±k* 1 (ommm 503, sfttHiHui 5 0 

4 , JEm^® 5 0 5 RTfitH 2 <7>«@JI 5 0 6 
»SW*tt, ±IE^^S 1 Lfcfg 1 iOlII 

1 4 „ EAMIPJI 1 5 , EEmfrJI 1 6 RXffS 2 ^m^H 

1 7 k*ti?timmx*foz> 0 iai«ifw»» 5 o 4 & 

0<JEmftJl5 0 5©«igfc, iE|p]»J»Bl 5^(/Ei^ 

H6t *r*ve*u^«-?*> r> > EfafMfflW s o 4 ic*5«t 
6$iofflii5 o 3ina^*iBifi«ajn. (ioo) m 
xn (ooi) ffisai"jw««3ds»Kom«8 5 o 3«c*s 

^ lt v Jiff *-ipi t mm^mm^n s ±ie««o 
sff^K i (ommm 503 «^ bjEmwi 5 0 5 

[0 2 2 1] JifBS 2 (Olif 5 0 6 (1, ±15^-M«J^ 

5 0 0 b JitCio^T, ^mMW)&5 0 0 b &MW)&5 0 
Ob0>K;&M (@i5l:*tx*|6l) KfittS-frafcfc 
O2o<Z)Illi5 0 7 ^ ^^M^5 0 0 b(7)f^ 
2fft (z*|6j) <Z>£ff2 (*:£>*) £f£ttH-6fc#><Olo 
<£>&ftmj&5 0 8 b\Z.'<9 — V{fc£*LT^5. 

[0 2 2 2] _h!5 2 ^(OmmmM 5 0 7 II, 
50 0bO(S*fpJ (x*"ffij) ffi«aS±*£*5V*T. MWiU 
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#MMEK5 0 7CD|a^gtf5 0 0 affi|WiB»(±, 

5 0 0 a ±I^ILTg^5 0 7 a ^MLTl> 

£o f^i. 5 0 0 b J8W_h^ 1 o(Oi£ 

[0 2 2 3] — # % ±lB^ttimH5 0 8fl, ^K£tftg|S 

50 0 b^^t^±i:fc^t, «gilj^5 0 0bo 
S^^rr^^icEloT^tt^tu. Jiis^tbmS 5 o 7 <h 

^Bimi§i5 0 8<D@3e«fB5 0 0 a W<OiBlffltt\ 
70 H^SU 5 0 0 a JhKfflM 5 0 8 a £rfl||£ L 

Tl>5 0 ft> #«»afP5 0 0 b±fCl*3^^T«fBcO«mi« 
H5 0 8 £rBWTt> <fcV\, 
[0 2 2 4] ft, ±E!B 1 OiHI 5 0 3 «t, H^5 
0 0a Jt^:fc#£— #0^»jffl5 5 0 0 bftl<0**tfci£l- 

*3^r. mhus o o b fcttRsw^jeffli-ssaMH 1 

5 0 3 a SrWLT^Sp 

[0 2 2 5] ±m&MW)U 5 00 b _BC:fc3tt5_hfE» 1 
(OmMM 5 0 3 t 2 o<7)fgUj^@ 5 0 7i COfl^fl, ^ 

mmmn 5 0 0 b as^e^ffl^sib-rs «t 9 t-, 
20 ^5500 b<Dmmmw)k&M^zmi&m<Dmmfcmuis 

tlZ> £ 5lc4oTV>5, ^10^^5 0 3 

iai, ^7>- KSjEd^D^tts— zmmmnM 
5 0 7(cn N iE^i^av>tc®(Dm/±^^p^n, rco^ 
t t% 500b <o«*fft— «»«ds#«+5 1 

W}U5 0 0 bis^o- 5Sas«J^^i-So ClOftffSrS! 
SJc^O jg-Tw^tc:J:oT|giba5 5 0 0 b as-t0>(Wfrift 

jo ^s»-r5o i«s, #a^5oob±ic^(t6 2o(7)i 
ibatii s o 7 o^-rix^-^tcmg^^pi-^^ttT- 

^Kfiftfl$5 0 0 b«r^:(D#i*|6i^fi»S-B:Sr i: 
tt^Tfig-CfeSo ^LT, ->?fco^iti§C 5 0 0 bfl. 

o o bcDmjjfaiz&i^x^wcfcttfaz^m 

L, — >?f(D|gilb^5 0 0 bm<D<P$:[CiboXmMW}n5 

o o b<D&£%faizmxfz*&mLizftLxttmzMm 

[0 2 2 6] _hfB«^<7>^jgA-tr>1McioV^, — tt<D 
Mm&5 0 0 bS:-!:Ofi*ffii (x^ffa) fcJiffi^^L 

DicMSwdstosi, 2og»a5oobit 

(-M<7)MW}&5 0 0 bflSi/MC^rSj^i-I^CS:fct> 
tri s rixtciO, Ei#«5 0 5i:t^WML 
^1 Oti§5 0 3 i:«ia3®S5 0 8 k<DffllZte, 

[0 2 2 7] -Ttefrh. =*V c\L &mmi®5 

50 0 0 b <Dmjjfa<Dm&$: v % 5 0 0b Ofi^ 
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F c — 2 m v a) 

[0 2 2 8] ±sa^ig^ir^^(7)Mit^t-Ol> 

[0 2 2 9] -tftfrh. mi 7 ( a ) iC^i" <fc 9 t-, i¥ 
^0. 3mm(Z)H^>fv / y :3 >^^ (¥®S3I3S 
1 8#9S) ^b^6SS5 OO^fflfU il 7 (b) 
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